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THE DISTRIBUTION OF ANTHRAX, ITS EPIDEMIOLOGICAL
PECULIARITIES AND THE ORGANIZATION OF THE
CAMPAIGN AGAINST IT IN COUNTRIES OUTSIDE THE
SOVIET UNION*¢

E. N. Suriakunov
Moldavian Institute of Epidemiology, Microbiology and Hygiene

(Received 23 Janunry 1037)

MoRrE than a hundred years have pamted since the anthrax organiam was found in the
blood of nick animals and the Russian scientist F. Brauell’ discovered the actiolgiml
itaportance of this olmervation. Research workers (hoth medical and veterinary) have
worked unceasingly since this discovery on the epizootology. epidemiology. hacteriology.
immunology, treatment and prevention of this diseane, which affeets both agricultural
livestock and human heings. In spite of the progrews which has been made in this direes
tion cascs are recorded novadays in all five continents in almest every country in the
world.

* Read on | February 1057 at the Inter-Institute Conferencd on problema of the foral occarmewe
and epidemiology of particularly dangrrous infectiona, at Nemtov,
* Zh. mikrobiol, dpideminl. immarebinl, Xo. 11, 137-182, 1957 | Repoimt Onder Na.: RIC $in).
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T distrabution of anthemx and the conpugen amunst it m count rem outside the US.S 08 oo

Thix aflevts nat only these comtrien with a developed cattie-breeding inddustry sl
fwal plant for processing the mw products of this industry, but it also affeets the
countriex. which process raw and  part-procesed animial pnnlmtn imported from the
fisst group of countries,

The principal reason for the widespread and pemistent occurrenee of antheax in
various countrivs is the well-known spore-forming ahility of the ongmism: these spones
are capable of survival for extenondinarily long perisds, Onee an ares is contaminated
by anthrax bacilli it reminins an epizootie Tocus for an indefinite perid, sinee the varions
steps taken to decontaminate the ground are not as yet effeciive enough.

The incidence of anthrax among human l-rm;:w in various countries ontside the
soviet Union ix shown in Table 15 it is based on the UNO World Health Onmnization’s
fures for 1050-52. The highest ineidence in Europe is in Partugal (2-16). Spain (0-46),
Ttaly (0-26), Greeee (0-23), and o on. The lowest incillence is olmerved in Belgiom,
Franee, Finland. Great Britain, Austria and the USS.R.

Tauik 1. THE RRCORIKRD INCIDENCE OF ANTHRAX AMONG NI"MAN BEINGN IN VARIOUN COUNTRINS

(1930-1032)°
Number of eanen Average [wr
Country 10,000 of the
1930 1951 1052 populatios
Portugal (the parent state) 2270 1897 1280 218
Npain 1721 1312 ’N7 (1211
ltnly . 1239 10G8 1364 U]
Greece 242 135 164 023
Federal German Republic 20 25 20 o043
Relgium 3 8 ] 007
U.N.A, 49 60 47 0003
Mexico 11.] 172 114 [t 2]
Chile 338 223 33 o3
Venezuela 238 133 133 N
Uruguay a8 (1] RO 003
Paraguay A3 3 No figuren 04
Guatemals 23 ] 3 o3
Xalvador 1 8 17 [ 07
Ecuador 10 3 30 o
Argentina No figuren 110 460 o7
Peru No figures 3 3 on3
Turkey 1347 1320 1988 071
Iraq 134 281 mnl 043
Ceylon No figures 270 3 on
Vietnam No figures | Xo figures -2 o
Cape Verde Inlanda . 32 o3 s 33
Tanganyika ne 368 218 o8
Ruanda-Urondi 193 »s 969 o4l
Portuguese Now Guines 1] ] 10 [ ] ole
Kenya %8 643 .11 o112
Npanish Moroceo 1 11 2 L1t ]
French West Africa 430 24 No fgures o2
Sodan 19 " No figures (L 3]
Union of %outh Africa No figares 3¢ 2¢ *12
Uganda No figures | No figares 13 o2
Auntralia 2 No figures | No figuren oong
New Hebriden 10 Xo figuren | No figures 2
Papua and New Guinea 3 Xo figures 3 « 00m

* Based on figures of the United Nations World Health Organisation,
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In Europe the sonthern states and the so-called Mediterrancan countrien where thepe
in extensive eattle-breeding are principally affected.

In North America, Mexico and the United States are most affected ; in Mexien from
100 to 170 human cases are recorded annually, and 50-60 enses in the United States,

According to the ofticial figures the highest incidence in South America oocum in
Chile, where about 300 caxes, nmounting to 0-53 per 1000 of the population, are reconded
annually,  However, the oflicial figures do not correspondd with private olmervations
made by individual xeientists, A survey of the Chilean hewpitals by Moroder, Solar apd
Sowar indicated that 717 anthrax patients were admitted to howpital in 1950, In Chile
anthrax oceurs more often than bruccllosis, dysentery and even more frequently thay
pertussin and diphtheria. The next highest incidence is in Paraguay (0-4), Venezuela
(0-1). Argentina (0-17), Eenador (0-1), and so on.

Guatemala han the highest incidenes in the Central Ameriean ataten, and In Ameries
incidenco in thus at its highes' in countries with a highly developed cattle-breeding
industry.

Anthrux is widely distributed throughout Asia. In Turkey, for example, 1500 and
more human cases are recorded annually. According to the official figures 4344 canes
were recorded in 1950-52, which is a yearly average of 0-7 for every 10,000 of the populs.
tion. A considerable number of anthrax cases is recorded in Iraqg (0-43), Ceylon and
number of countries in Western Asia (Aden, Jordan. Saudi Arabia, cte.).

The U.N. World Health Organization states that in Africa in 1950-52 & high incidence
was recorded in the Cape Verde Ixlands (4-33): incidence was considerably lower in
Tanganyika (0-46), Ruanda-Urundi (0-31), Portuguese Guinea {(€-14), Kenya (0-12), and
M on,

However, the authors of Glebnl Epideminlogy (Simmons, Wain, Anderson and others)
state that the recording of canes in Africa in inaccurate, as it is in Asia. There is & high
incidence amonyg human beings in Occania, in the New Hebrides (2), As wan the oawe
with Chile, the World Henlth Organization’s figures often disagree with the apesial
statistical surveyn made by individuals; as a rule they indicate faulty calculations, and
»0 cannot claim to be exhaustive and reliable. From this we may conclude that world
epidemiological atatistics on anthmx cannot be in perfect order, and that considerable
improvements are cssential,

As one might expeet, incidence among human heings in countrien with a lane
cattle-breeding indlustry in dircetly conneeted with cpizootion.

According to figures published by the International Epizooties Pureau more than
7000 casces among cattle were recorded in 175 districts in Portugal in 1033, in Spain
there were 4076 cascs in 131 districts, in Greece 1080 villages were affected by anthrax,
and 763 foci of this discase were found in Italy; all theae figures relate to the year 1033
More than 2000 outbreaks of anthrax are recorded cvery year in India; in 10338 alone
0628 head of cattle developed the disease in India, and 7616 died as a result of it.

According to Delpy and Kaweh, in Iran one million sheep out of 13 million died of
anthrax every ycar up to very recent timen,

As a rule, agricultural livestock are the sources of anthmx infaction everywhere,
hut the dominant species in this respect varies from country to country. For example,
Iliev states that in Bulgaria tnw animals principally affected are sheep. then lange
domentic ruminants and hotacs. In Jugoslavia aheep and pigs are affected. In North

" Africa (Moroceo, Egypt) and in some Aslan countries (Iran, Turkey, Arabia) the most
frequent and typical cases occur among sheep and goata. Cattle and horses are the
principal sources of anthiax infection in the Argentine, Mexico, Equatorial and South
Africa and India. In the latter countries in particular, there are frequent outbreaks
among water buffaloes, etc. For many years cattle were the animals principally affected
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m the US.AL Dut in 1951-53 pigs aceounted for a considerable proportion of the cases,
after a large number of anthrx outhreaks (2360 outhreaks in 38 states); third in onder
of importance were mink, then only horses and mules, sheep and deer.

During the fimt cight months of 1953 a total of 184 outlireaks were recorded in the
US.A.; they affected 310 head of cattle, 111 pigs, 86 mink, 51 sheep and 8 homes.
Veterinary workers estimated that 41 per cent of the outbreaks were causcd by food-
stutfs, expecially bhone meal, contaminated by anthrax spores, 20 per cent by infeeted
groul, 20 aruse after injections of defeetive vaceine, and the causes of the remainder
were unknown. The American workers Hell, Stein and Smith have devoted a great
deal of study to the epizootic situation which obtained in the US.A, in 1952, when 1642
outhreaks were reconded in 432 dintricta in 32 states. In the coume of these outhreaks
3151 animals died, nud this wax the highest number of outhreaks ever recondod in one
sear  The situation arose due to infeetion in herds of hogs in Hlinois, Indiana, lowa,
Vishigan and Ohio during (e fuat six months of the year. When an investigntion intn
the outisreaks were carried out in the Middle West of the US.A. it became apparent that
aimast all the onthreaks were of alimentary origin. In Ohio, for example. the anthrax
tacillus wax isolated from raw bone meal which was being fed to pigi. This meal was
imported from Belgium (it eame apparently from the Belgian Congo).

According to Ntein the characteristics of these outhreaks among hogs were in general
as follows: they were very widespread, arose in winter in arcas where there had heen
previous cascx, the incidence and mortality were low and there were no recurring cases
among hogs or other animals kept in close proximity to the hogs. Incidence among
iarm-bred mink is the sccond interesting feature of the principal animal acurees of
anthrax in the U.S.A.; it also occums in other western countrics. Published vetcrinary
datistics mention cases among mink every ycar; similar efizootics in Franco were
described by Pailie in 1048, Consumption of infected food caiized these cascs.

In addition to the animal sources of anthrax huge aoil foci ontinue to exist in many
cuntrics; these are arcas which hecame contaminated by anthrax apores many ycars
ag, The “accurscd ficlds” of La Beauce in France (now the Department d’Eure et
loire) have been well known for many years; tho shepherda, filled with terror by this
devastating discase, fled from La Beauce into the marshy regions of Solonne, no creating
new foci of infection there. In Jugoslavia certain pastures in the Chernogora district

- and in Scrbia arc cxtremely dangerous, as is the Nene valley in Northamptonshire,

England, the San Joaquin and Sacramento valleys in California, pastures in South
Dakota, the shores of the Gulf of Mexico and the valleys of the Mississippi and Miseouri
in the United States.

When the rivers flood, organisms from the surface of these soil focl are apread over
a wide area, increasing the range of the infection. Depending on the conditiona of infec-
ton, anthrax in human heings may be occupational (developed as a rewult of industrial
o agricultural work) and non-occupational (chance infection, or infection due to certain
conditions in everyday life).

Occupational agricultural anthrax is a result of infection either “rom animals or from
the soil, .

In capitalist countries the desire in agriculture to make gnod losees due to an animal’s
death leads to failure to observe elementary precautions and to cases of anthrax among
juman beings A low level of perwonal hygicene and lack of medical knowledge contributes
to this atate of affairs among the peasants in countries with outdated social systems,

Cases arine as a result of looking after sick animals, akinning the carcases, handling
«imal raw material, burying or using the bodies of animals which died of the disense,
aal in other waya. In African countries (Mozambique, Angola, the Union of South
Mrica, Kenys, Rhodesia, Tanganyika) the most frequent cause of large.scale outbreaks
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o anthrax is, aceonding to Sinimons, Wain and others and also Cursson, the Constimp.
tion of the bodies of animals which died of the diseasc,

I is abso necesaary to elassify with eases oceurring in agriculture those which arise
due to peasants’ processing hides by hand, and alxo those cases connected with drying
and erushing hones to make bone meal (England, Belgium and other conntries). T

First in the eategory of oceupational industrial anthrax come thase cases which
arise as a result of halling Gifected wanl, hair, hides and <kins,

I ~ome countries, for examphe the United States, which are largescale consumers
of the raw materials mentioned, industrial anthfax shows a marked tendeney
merease, Mecording to Llovd, Steing Wolll and Heimann, in the period 1934-49 total of
20 cases of anthrax were classitiable as follows- 725 (70 per cent) were connected with
the animal. textile, ete, industries. 192 (17 per cont) with agriculture, 31 (ahout 3 per
eent) wers chuaee eanes or due to living conditions, and 162 (10-3 per cent) were duc to
unchiasitiable circumstances,

However, if the parallel evolution of agricultural and industrial anthrax in the
Unitedd States is traced for a petiod of 31 years, ie. from 1919 to 1949, taking the total
number of eaves at e voar pernels, we see such a picture as appears in Tahle 2,

TABLE 2. INCIDENSCE OF ANTHRAX (PYHCENTAGE) IN CONNEXION WITH THK CONDITION® I'NDHER Wty
THE DINSEASE IN CONTRACTED

Anthrax group clamification | 1910-28 | 1029-38 | 193%-

Indastrinl 335 o} RO
Agricultural 21 335 143
Non-occupmtional 195 165 53
Total 100 100 100

Nincty-nine per cent of al! the industrial anthrax cases in the U.S.A. are concentrated
in New England and the middle of the Atlantic acaboard, in the states of Pennsylvania, -
New York, New Jemsey, Massachusetts, New Hampshire, Delaware and Connecticut.
This can be simply explained, since 80 per eent of the tanning and wool- and hair.
processing industry of the United Statew in eoncentrated in this area. In contrast to this,
agricultural anthrax, ax we have already mentioned, occurs mainly in the states of
Louisiana. California, Texas, Missouri. Missisaippi, South Dakota and Arkansas, where
there are the greatest cattle-breeding districts.

If the development of industrinl anthrax in the U.S.A. is traced over the perial
191944 with reference to the nature of the mw materinl treated, the following series
of figures ix obtained: hides and skina in 1919-28 caused 64-5 per cent, in 1929-2%
o per eent, and in 1939-49 I8 per cent of canes. The figures for woo! and hair for the
curresponding times are 35, 5, 44 and 82 per cont.

It fullows fram the findings tabulated above that industrial anthrax in the US.A
is increasing steadily: it is now far more common than agricultural anthrax and exceeds
the total of chance and <imilar caxes by an even greater margin. In its tumn industrial
antirax is becaming more closely connected with the procesring of wool and hair, and
in particular with that amported frem Weastern Asia and Southern Europe (Greece,
itaiv. Portugal. Spain. Cyprus, Malta, ete.).

Ii: the United States these who develop the discase moat often are these who work
in factories making woollen carpets and shawls. on the pre-spinning and spinning
proceses (90-2 per cent); dyers contract the discarc much more rarely (4-1 per cent).
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aml the pereentage of incidence is also small among other elasws of worker in these
rolustries, )

The inerease in the proportion of industrial anthmx conneeted with precessing hair
sl wuol ix also dependent upon the fuet that the carpet and testile industry has
developed more than the tanning fndustry. Whervas the United States importesd
2o million Ib of hides aved skins in 1999, the quantity had deereased to 160 million i by
1980, whereas imports of carpet anal textile weol had inereased from 330 million th in
WIN 1o 3 million b, and imports of wmohair over the n:rn-s(mudin;: perind had
increased frem S million B to 17 million b in 1949, When an epidemiologieal analysis
was made it bevanie apparent that the majority of the eaxes eonxidersd (95 per cent)
came from handling goatskine imported from Indin, Pakistan and China.  The percen.
tages of infection from bair and wool were 24 amd 76 respectively.

OF 82 cosew analysd in which persons had beeome infected from hair, 74 were due to
mohair, 3 to horse-hnir and 3 to hair from other sourees (i.e. from eattle, camels amd
'!i;.'-".

It wax clear that mohair war contaminated to a greater extent than goatskin, The
reason for this Invomnex clear if vne considers that the xkin of one roat makes up one
acight unit (e, 2-3 Ib), whercas the wool of several goats would be required to make up
asimilar weight unit; therefore there is more chance of hecoming infected from tice wool.

Almost all the cnses connected with wool-processing occurred in the carpet-weas ing
wdustry. The faet ix that most of the so-called “*degreased™ wool obtained from shear-
wze of animals which died of anthrax is taken by these earpet factories, and only a very
«mall proportion of it goes to the textile industry, =0 if the carpet industry consumed
£.000,000 1b of degreased wool, the lextile industry took only 23,000 b,

We may classify as sporadic those cases which did not arise through the patient’s
«ceupation; anthrax contracted as a result of using infected shaving brushex “sill serve
san example. Such casen were of quite regular occurrence in the U.S.A., England and

* Japan until the beginning of the nincteen-fortics,

In Kenya the natives smear their bodies with animal fat and often hecome infected

sith anthrax in this way.
In many countrics cases often occur which are due to wearing caps, enliam, gloves,

" «arves and other everyday garments which are contaminated by anthrax spores.

Jamison and Green have deweribed canen which occurred among stevedores through
eareving bags containing bone meal and organic fertilixers,

Outside the Soviet Union anthrax pemists in the agricultuml industry, due to the
following circumstances: cases among cattle are diagnosed late, raw material is not
disinfected before use, animals which have developed the dincase are alaughtered and
m steps are taken to deal with infected soil: in industry generally ita development ia
awisted by proceming local and imported animal maw materials, in particalar goat.

- «ins and mohair.

In the countries where occupational anthrax occurs the incidence veaches its peak at
the following scasons: July-September in the northern hemisphere (Spain, Greece,
Iraq, Turkey, etc.), and during the firmt months of the year in the southern hemisphere
Uganda, Chile, Cruguay. ete.). This is directly connected with the scanonal nature of
the epizooties. The scasonal frequency of cases in industry depends on the monthly
mpo of work in factories procomsing animal raw material (in US.A., England. Belginm,
dte).

QOutside the Soviet Union the cutaneoun form of anthrax predominates; the intestinal
2am is met with extremely rarely, and the pneumczic form is even rarer. For example,
«ording to statistics prepared by G. Smith, the well.-known American expert on
athrax, 1-7 per cent of cases are internal forms of anthmx, whereas 08-3 per cont of
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caxes take the cutancous form. Of 640 casen considercd hy Smith, only 4 PCTing
developed the primary pneumeonic form of anthrax, and only 2 the intetinal form.

A mass outbreak of the intestinal form of anthrax was olserved in Haiti in 1943,

Many forcign scientists state that about half of all the cutancous caxex of anthray
shov: localization on the face, head and neek, which again emphasizes the part played
by infeeted finger nailx in seratching the infection into the skin,

In contrant to the situation in Kurope, there is a high death rate from anthrax in the

LS, in agrienlture and due to infection from articles in everyday domenstic use, .

Although the death rate in industry fell from 20 per eent in 1910-20 to 8 per cont in
1939-43, it maintains its high level in agricultural districts in the US.A., varying from
20 to 25 per cont.

It ix appropriate here to draw an analogy with Olsufev’s olwervations showing that
tularacmia and tick-borne rickettrionin are more virulent on the American continent than
in Euraxin {see Zh. mikrobiol,, épidemiol, immunobiol. 9, 1056),

American workems conneet.the high death mate from anthrax in agriculture with the
fact that persons suffering from the discase seck medical advice too late and the cases
are not dingmoned in time, which leads to great deteriomtion in the prognosis.

Recommendations for the prevention of anthrax were developed on an international
level by a commission of experts from the World Health Onganization in co-operation
with experts from the United Nations Food and Agriculture Organization; these
recommendations were published in 1951,

a0 avtanuance with these recommendations, a campaign agninst anthraxin agrieultare
provides for carly dingnosis of the discase, destraction of infected carcases, cheap or
free vaccination of cattle and medical education of the population in the prevention of
anthrx.

A process is suggested for industry whereby animal ratv materials coming in for
proceasing are decontaminated.

In agriculture foci are principally destroyed hy immunizing the eattle with various
live vaccines {M. Stermn's vaceine in India, Africa, Great Britain and other countries,
Nitta and Takashi's vaccine in Japan, and with anthrax bacterins in the US.A.).
Recently (i.e. in 1954) a chemical vaceine has heen developed by Wright and his
colleagucs, and is Licing brought into use in the US.A.

Much attention is paid in the foreign literature to Max Stern’s vaccine, which he
developad in the Ondemtepoort veterinary institute in the Trnsvaal. It has been
namd “vaccine strain 34 ¥y, The principle used in preparing the vaccine in to aclet
immunoyenic but avirulent R-form strains of anthrax which have been grown in an
atmosphere with a high CO, content (30-30 per cent). This vaccine was succemfully
tested in the Union of South Africa, India, Jugoslavia and in other countries.

There is a vaceine in England which is based on a similar idea, but it is suspended in
glycerol and saponin and was developed in the veterinary laboratory of the Ministry of
Agriculture and Fisheries at Weybridge, Surrey and is officially recognized as conferring
immunity to, and preventing, anthrax in agricultural animals.

Ameriean rescarch workers (Wright and his colleagues, 1054) prepared a fi'terable
anthrax preventive antigen by cultivating a non-proteolytic and non-encapsulated
strain in a aynthetic fluid medium. The antigen precipitated with alum has marked
prophylactic properties chether used in-animals {rahbita, monkeys) or human beings
Human beings are given three subcutaneous injections each of 0-3 ml of the antigen.
which gave under experimental conditions a reliable atate of immmnity. Very recently
Boor and Tressclt have prepared a prophylactic antigen by cultivating anthrax bacilli
in a complex medium containing serum albumin and yeast extract. Three dowses of 10,
20 and 30 mg respectively gave monkeys protection against 20,000-200,000 LD30.
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Bour and Tresalt were of opinion that this preparation, with its marked immune.
genie propertion and with no adverse effects when usd in mankeys, made a practical
approssch to the problem of human immunization posible; such Immunization was not
presible Q6 attenmated Pasteur-type vaceines were usedl.

In contrast to the aituation obtaining in the Sovict Union other nations devate
httle remcarch to improving the state of the soil and rendering it biologically free from
anthrax, ; ’

The Aseoli reaction, together with other nwethode, is preferred for the diagnosis of
anthrax in animals in Europe, whereas in the United States the wse of bacteriological
methods with submequent infectivity tests in iboratory animals i preferred.

The Liverpool methad of disinfecting wonl and hair is usedt in the majority of
countrien otiside the Soviet Union; besides the pickling methad (Nehathenfroh) treat.
ment with aulphur dioxide (Robertson) amd with tincture of jodine or fudine vapour
iSsmith) have been suggested as methods of disinfeeting hides aned akins,  MacDonahl
agneested a solution of formaldehyde for disinfecting carpets during manufacture, The
Special United Nations Commission sugggrents lime-water for disinfecting workshopa, ete.
Sulphonamides and antibioties (penicillin, chlortetracycline, chloramphenicol, oxytetm-
eveline) are stronely recominended as effective micans of treating anthrax cascs, in
addition to anthrax antiserum awd arcenical preparations.  For example, in the United
Statex antibiotics are preferred to antiserum beecause of its allergenic propertios.

There is no large-scale specific praphylaxis for human beings in any capitalist
country at present, in contrast to the schemes at present in operation in the Sovict
Cnion, '

Translaied by R. E. Haunoxp
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